DNA evidence plays an important role in the prosecution of criminals if it is used in the appropriate context. The relevance of DNA evidence lies in its potential to place an individual at the scene of the crime. However, evidence that the short tandem repeat (STR) profile of an individual matches that of a sample taken at the crime scene does not directly answer questions of the guilt or innocence of that individual. In addition, the successful use of DNA evidence depends on the size of the sample, the level of degradation and the purity of the sample.
criminal justice systems to the extent that in some cases, it has been mistakenly reduced to evidence proving guilt or innocence.
In the past, DNA evidence was never challenged by Having briefly discussed the basics of DNA profiling, I now turn to discuss the case of Bokolo v S, which forms the crux of the article.
The facts of the case
Only the facts that relate to the subject of DNA will be discussed in relation to the case. The appellant was charged with murder, rape and indecent assault of a child (his daughter). showed that both samples contained a mixture of DNA. 4 Based on the results of the DNA profiling conducted, it was found that the combination of alleles on the electropherograms in respect of both pad 1 and 2 reflected the DNA of at least three males. 5 The STR profile of the appellant was not in dispute. The alleles at the respective loci coincided with the combination of alleles reflected on the electropherograms of pad 1 and pad 2, except for the appellant's allele 22 at locus FGA. 6 Although there was an indication at the relevant place on each of the electropherograms, neither reflected a peak labelled allele 22 at locus FGA. 7 The alleles on the electropherograms at locus FGA were in fact 20, Attention will be devoted to the decision of the Supreme Court of Appeal. The court was presented with relatively divergent scientific opinions, and ultimately had to draw on the opinion that was most logical and valid in deciding if the appellant was guilty of rape. Judge AJA van der Merwe, with the unanimous court concurring, ruled that, properly analysed, the evidence of the prosecution expert meant that it was possible that allele 22 at locus FGA may have been lost in the mixture. 17 As such, the prosecution expert's evidence did not exclude the reasonable possibility that the allele was never there. 18 Van der Merwe was inclined to accept the interpretation offered by the defence expert because the expert took cognisance of the alternative hypothesis. 19 In the court's view, the defence expert gave credit and made concessions where due. 20 The court found the opinion of the defence expert more convincing on the basis that since it is scientifically accepted that a sample more enriched with DNA will show a higher peak on an electropherogram than the less enriched sample, it was not disputed that pad 1 was more enriched with male DNA (sperm) than pad 2. 21 According to the court, the defence expert graphically illustrated this by comparing the electropherogram of pad 2 with that of pad 1. 22 This accorded with the evidence of the prosecution expert that semen was targeted when the samples were taken but that despite this there was a bigger component of the victim's female DNA on pad 2 than on pad 1. The court reasoned that this quantitive element of the interpretation of the electropherograms was not taken into account by the prosecution expert. 23 The court therefore held that the defence expert's conclusion that allele 22 at locus FGA was not present on the crime scene samples was convincing and logical. 24 In light of the foregoing, the court held that the appellant should not have been convicted of rape by the court a quo.
Analysis and observations
This judgement raises a number of issues in respect of the role of judicial officers in evaluating DNA evidence, and the role of opposing or neutral experts in aiding the courts to arrive at informed decisions when dealing with DNA evidence. The issues raised justify comment and are discussed extensively below.
The role of an expert in the interpretation of DNA results
Since the subject of DNA profiling is often not adequately understood by legal practitioners, the perception that DNA evidence is infallible obscures many potential problems raised by its interpretation.
The divergent opinions of the two experts in the Bokolo case on the interpretation of the DNA results helps to unravel some critical problems of interpretation that are often glossed over when courts are confronted with DNA evidence.
Even when the court accepts the DNA results as reliable, as in the Bokolo case, the results have to be interpreted once a DNA test is complete.
The results do not interpret themselves; experts interpret them. This is one of the points at which human error or bias may come into play. 25 The
Bokolo case demonstrates that the manner in which DNA evidence is interpreted in court is paramount.
Without prejudice to the opinion of the prosecution expert, the opinion of the defence expert in the Bokolo case underscored the critical need for experts to be mindful of alternative interpretations of DNA results. 26 It is possible, as it was in the Bokolo case, that an alternative explanation can be offered with regard to DNA results.
Jamieson, through his analysis of DNA reports, has showed that forensic scientists often fail to take into account other possible explanations that exclude the accused person. 27 Jamieson observes that in casework it is common to 'come across DNA reports that all but ignore any other possible interpretation than the one that provides the best probative value against the accused'. 30 This is based on the premise that 'there are some subjects upon which the court is usually quite incapable of forming an opinion unassisted'. 31 Thus, since the standard position regarding the admission of expert evidence is that the court can derive 'appreciable help' from the expert, the expert witness must possess sufficient skill, training and experience to render the 'appreciable help' sought by the court. Hoffman and Zeffert offer a framework for the admissibility of expert testimony, observing that the expert must:
• Be able to furnish the court with information falling outside the knowledge and expertise of any reasonable court
• Have some qualifications, but not necessarily 'formal' or 'professional' ones (i.e. a course of study coupled with practical experience)
• Must be able to state his or her opinion either as an inference from facts derived from personal knowledge, or provided by others
• Be able to guide the court to a correct decision on questions falling within the expert's field 32 Allan and Meintjes-Van der Walt have submitted that just because a person holds relevant qualifications, it does not make him or her an expert on a specific issue the court has to assess. 33 The person has to equally have knowledge, skill and expertise on the specific issue to be assessed by court, so that s/he can be of appreciable help in guiding the court to arrive at informed decisions. As J Addleson ruled in
Menday v Protea Assurance Co (Pty) Ltd, 34 'however eminent an expert may be in a general field, he does not constitute an expert in a particular sphere unless by special study or experience he is qualified to express an opinion on that topic'. Thus, with specific regard to DNA evidence, the expert must not only In these circumstances, basic principles of fairness may require the state to provide an indigent accused with the ability to prepare an effective defence to such evidence. Goodwin and Meintjes-Van der Walt 40 suggest that this problem can be resolved by providing the defence with adequate resources and with accessibility to an expert. They add that recourse to neutral or court-appointed experts might be a viable option. 41 Further, the equipment and software necessary to examine the data generated by DNA laboratories is highly sophisticated, and accordingly requires such substantial capital investment 42 that experts in private practice might not be able to afford it, and thus may not be able to conduct independent scientific research and analysis. This may hinder both defence lawyers and experts in private practice, and undermine their ability to challenge DNA evidence, with respect to both methodological legitimacy and reliability. This may advantage the state, because when the government, which has resources at its disposal, adduces DNA evidence, it could be accepted as true without being challenged.
The Bokolo case, however, illustrates a technique that may be relied on to surmount some of these challenges. The prosecution can allow the defence expert access to all the underlying material on DNA evidence, as derived from the state's analysis. In the Bokolo case, in respect of the electropherograms, the defence expert only gave evidence based on his interpretation of the DNA results. 43 He did not personally examine the DNA samples. 44 The defence expert's interpretation reflected on the electropherograms that the prosecution expert made available to the court. 45 It is these same electropherograms that formed the basis for the prosecution expert's conclusions. 46 Thus, even though experts in private practice may lack the resources to establish their own DNA labs, they can still offer valuable insights based on their interpretation of the laboratory results, as in the Bokolo case.
Can judicial officers adjudicate over science?
The Bokolo case is one of the cases in which the court conducted an exhaustive evaluation of both the DNA interpretation and the application of the admissibility rules to DNA evidence. It is notable that on account of the scientific validity of DNA profiling, there has often been a tendency to equate DNA evidence with guilt and innocence.
Naude has, for instance, pointed out that 'not only can DNA conclusively establish guilt or innocence (because of its scientific precision), but it remains highly reliable for decades'. 47 
Conclusion
This case note has underscored that if DNA evidence is to remain relevant in the dispensation of justice, it is critical for it to be placed in proper context.
Experts in the field of DNA evidence play a critical role in ensuring that courts receive appreciable help from their expertise. However, to contribute positively towards the justice system, experts need to constantly be aware that their duty is to the court.
In advancing DNA evidence and expert evidence generally, experts should desist from acting as 'hired guns' for the parties that instruct them. Moreover, to effectively advance DNA evidence, defence experts will need to play a more active role in evaluating the evidence presented by the prosecution. An even greater obligation rests upon judicial officers. Not only must they ensure that the person presenting the expert evidence is properly qualified to render an opinion on the subject of DNA evidence, but they must also understand the basics of DNA evidence so that when there are contradictions in the interpretation of DNA results by the experts (or a 'battle of experts'), they are able to critically evaluate the opposing experts' views, and consequently to make informed decisions. 
